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Publications received at Editor's Office, 
June 3-8. 



Bland, F. The Prophet's Mantle. Chicago, New York, 
and San Francisco, Belford, Clarke, & Co. 322 p. 
12 . 50 cents. 

Carus^ P. Fundamental Problems. The Method of 
Philosophy as a Systematic Arrangement of Knowl- 
edge. Chicago, Open Court Publ. Co. 267 p. 12°. 
$1. 

Johnson, W. E. Treatise on Trigonometry. London 
and New York, Macmillan. 504 p. 12 . $2,25. 

Kerr, Alva M. Trean ; or, The Mormon's Daughter. 
Chicago, New York, and San Francisco, Belford, 
Clarke, & Co. 184 p. 12°. 50 cents. 

New Jersey, Annual Report of the State Geologist of, 
for thfc. Year 1888. Camden, Sinnickson Chew, Pr. 
86 p. "8 C £. 

Sauveur, L. Les Chansons de Beranger. New York, 
Christern ; Boston, Carl Schoenhof. 228 p. 12 . 



Old and Rare Books. 



One Million Magazines. Back numbers, vols, 
and sets — old and new, Foreign and American. 
CATALOGUE UPON APPLICATION. 

A. S. CLARK, 

34 Park Row, New York City* 



B 



ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 



Schools. 



Connecticut, New Haven, 
TWTRS. CADY'S SCHOOL FOR YOUNG LADIES. 
J.YA Prepares for Smith and Wellesley, and admits to 
Vassar by Certificate. Circulars. Early application 
necessary. 



New Jersey, Plainfield. 

npHE CHESTNUTS.— Parents with daughters toedu- 

■*■ cate, or orphan girls with companion, may find a 

comfortable home, with school instruction by applying to 

Miss E. E. Kenyon. 



Correspondence solic- 
ited with parties seeking 
publishers for scientific 
books. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York. 



BEADY THIS WEEK. 

The Ice Age in North 
America, 

AND ITS BEARINGS UPON THE. 
ANTIQUITY OF MAN. 

By G, Frederick Wright, D.D., LL.D.,, 
F.G.S.A., Professor in Oberlin Theological 
Seminary ; Assistant on the United States 
Geological Survey. 

With an Appendix on " The Probable 
Cause of Glaciation," by Warren Upham, 
F.G.S.A., Assistant on the Geological 
Surveys of New Hampshire, Minnesota, 
and the United States. 

With 147 Maps and Illustrations. One 
vol., 8vo, 640 pages, cloth. Price, $5.00. 

The writer has personally been over a large part 
of the field containing the wonderful array of facts 
of which he is now permitted to write, hut he is one 
only of many investigators who have heen busily 
engaged for the past fifteen years (to say nothing of 
what had been previously accomplished) in collect- 
ing facts concerning the Glacial period in this coun- 
try. His endeavor has heen to make the present 
volume a fairly complete digest of all these investi- 
gations. 

Although the title of the hook is " The Ice Age in 
North America," it is really a treatise on the whoie 
subject of the Glacial period ; for, with the vast field 
open for investigation on this continent and the 
amount of attention recently given to its explora- 
tion, North America is now by far thfe most favor- 
able place from which to approach the study of ice- 
action and ice periods. 

The numerous maps accompanying the text have 
been compiled from the latest data. The illustra- 
tions are more ample than have ever before been 
applied to the subject, being mostly reproductions 
of photographs taken by various members of the 
United States Geological Survey in the co irse of the 
past ten years, many of them by the author himself 

D. Appleton & Co., Publishers, 

1, 3, & 5 Bond Street, New York. 



MACMILLAN & CO. 



PUBLISH THIS DAY: 



Darwinism. 

AN EXPOSITION OF TH^ THIOKY OF NATURAL 

SELECTION. WITH SOME OF ITS APPLICATIONS. 
Bv Alfred Russel Wallace, LL.D., F.L.S., etc., author of 'The Malay Archi- 
pelago,' etc., etc., With Map, Portrait of the Author, and Illustrations. 
12mo, cloth extra, $1.75. 

4 'The present work contains the conclusions upon this great subject of 
thirty years of thought and observation. ... A contribution of the first 
importance to the literature of the subject. At the same time it would be 
difficult to find a book more entertaining to the general reader. He writes 
with the sincerity and easy mastery which comes of fulness of knowledge. 
There can be no more interesting guide in that great wonderland of science 
in which he has been so long one of the chief discoverers."— New York Times. 

Nature Series — New Volumes. 

THE CH EMISTBY OF PHOTOGRAPHY, By Raphael Meldola, 
F.R.S., Professor of Chemistry in the Technical College, Finsbury ; City 
and Guilds of London Institute for the Advancement of Technical Educa- 
tion. Crown 8vo, $2.00. 

" We are delighted with the excellent arrangement and accuracy of the 
work. There is not, we are sure, a photographic practitioner ~ whether 
mainly technologist or essentially artist— who would not benefit largely ^by a 
careful si&dy of Prof. Meldola's work."— Photographic News. s 

POPULAR LECTURES AND ADDRESSES. By Sir William 
Thomson, LL.D.,F.K.S., F.R.S.E., &c, Professor of Natural Philosophy in 
the University of Glasgow, and Fellow of St. Peter's College, Cambridge. 
In 3 vols. With Illustrations. Crown 8vo. (Nature Series.) Vol. I. Con- 
stitution of Matter. $2.00. 



"The subjects of Sir William Thomson's 'Popular Lectures and Addresses ? 
are of such deep interest, both theoretical and practical, and are treated in 
such a masterly manner that their republication in a collected form was only 
a question of time."— Journal of Education. 

THE SCIENTIFIC PAPERS OF THE LATE THOMAS AN- 
DREWS, M.D., F.R.S., Vice-President and Professor of Chemistry, 
Queen's College, Belfast. With a Memoir by P. G. Tait, M.A., Sec. R.S.E., 
and A. Crum Brown, M.D., F.R.S., Professors in the University of Edin- 
burgh. 8vo. $5.00. 
" We have here in a compact form the biography and scientific works of a 
man who has left his mark on the science of his" time. . . . The various 
papers in this volume, and especially the presidential address, show Dr. An- 
drews to have been not only an accurate and original worker, but a man of 
wide culture and refined literary taste. The editors have done their work 
carefully and well."— Nature. 

New Mathematical Works. 

ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, 
LINE AND CIRCLE IN THE PLANE. By N. F. Dupuis, 
M.A., F.R.S.C., Professor of Pare Mathematics in the University of Queen's 
College, Kingston, Canada. 16mo, $1.10. 

A TREATISE ON GEOMETRICAL CONICS. In Accordance with 
the Syllabus of the Association for the Improvement of Geometric Teach- 
ing. By Arthur Cockshott, M.A., and the Rev. F. B. Walters, M.A. 16mo, 
$1.25. 

TREATISE ON TRIGONOMETRY. By W. E. Johnson, M.A. 
12mo, $2.25. 

A TREATISE ON SPHERICAL TRIGONOMETRY. With 
Application to Spherical Geometry and numerous Examples. By William 
J. McClelland, M.A., and Thomas Preston, B.A. Second edition. Com- 
plete in one volume. 12mo, $2.25. 



MACMILLAN & CO., PUBLISHERS, 

112 FOURTH AVENUE, NEW YORK. 
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GUARANTY INYESTMENT COMPANY 

CAPITAL $250,000. 

Hon. ALBERT H. HORTON (Chief Justice, Kansas Supreme Court), Topeka, Kan., Pres't. 

7°|cf Guaranteed Farm Mortgages 7°|o 



The Company calls the special attention of Investors to the following points : 

I. All loans guaranteed and interest payable semi-annually at the Importers' & Traders' National Bank, New 
York. 

II. Unusual fulness of information, not only about the security itself, but about the general development of the 
section where the farm is located. 

III. An examination each year of the general business of the Company and the Mortgages themselves by a COM- 
MITTEE OF INVESTORS sent for the purpose. 

IV. Many hundred Mortgages taken and NOT A SINGLE FORECLOSURE. 

V. Exhibitions in New York at frequent intervals, of Kansas and Nebraska Farm Products. The Exhibition at 
the American Institute in the fall of 1888, received the HIGHEST A WARD of superiority. 

VI. Monthly Bulletins giving full information about all Mortgages offered for sale. 

Address for Monthly Bulletin and Investors 9 Committee Report for 1888, 

HENRY A. RILEY, General Eastern Manager, 191 Broadway, N.Y. 



Established 1859. 

H. A. DREW, 

Commercial Printer, 

5 Clinton Place, near Broadway, 
New York, 

Wedding Orders, Souvenirs, Invitations, Or- 
ders of Dance, etc., etc., done in the latest and 
most elaborate styles, at reasonable prices. 

All Favors promptly attended to. 



BLACK GOODS. 

We are now offering the balance 
of our Brocade and Striped Black 
Grenadines from $1.25 to $3 per 
yard. 

Especial attention is directed to 
a line of Mexican Grenadines, all 
silk, at 75 cents per yard ; formerly 
$150. 

Also to Embroidered and Striped 
Black Crepe de Chine, from $3 to 
$6 pe^r yard, and to a lot of Black 
Brocatted Mohairs, which we are 
closing out at 50 cents per yard. 

All the above goods are of the 
best quality and in most desirable 
styles. 

JAMES McCmRY & CO. 

BROADWAY AND ELEVENTH STREET, 

NEW YORK. 



THE 

M Te 

COMPANY. 
95 MILK ST., BOSTON, MASS. 




This Company owns the Letters 
Patent granted to Alexander Gra- 
ham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, 
No. 1§6,787. 

The Transmission of Speech by 
all known forms of ELECTRIC 
SPEAKING TELEPHONES in- 
fringes the right secured to this 
Company by the above patents, and 
renders each individual u&er of tel- 
ephones, not furnished by it or its 
licensees, responsible for £uch un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor. 



Original^ Simple, Natur al, Suggestive^ Comprehensive , 
Educational and helpful entirely apart from the mem- 
ory phase of the subject. JOURNAL of EDUCA TION 

SHEDD'S NATURAL 
METHOD, PRACTICAL, 

SCIENTIFIC, 

Entirely different from any other memory method. 

Thoroughly taught by correspondence. 

ENDORSED BY LEADING EDUCATORS. 

DESCRIPTIVE PAMPHLET FREE. 

MEMORY SCHOOL, 4 W, 14th STREET, NEW YORK CITY, 



/Gemots 



" The Week, one of the ablest papers on the con- 
tinent." —Descriptive America. 

ENLARGED AND IMPROVED. 

THE WEEK: 

A Canadian Journal of Politics^ Literature , Science 

and Arts. 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year. $1.00 for Four Months. 



THE WEEK has entered on its SIXTH year of pub- 
lication, greatly enlarged and improved in every re- 
spect, rendering it still more worthy the cordial 
support of every one interested in the maintenance 
of a first-class literary journal. 

The independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and increase its value and attractiveness as a jour- 
nal for the cultured home. Many new and able 
writers are now, or have promised to become, con- 
tributors to its columns, and the constant aim of the 
Publisher will be to make THE WEEK fully equal 
to the best literary journals in Britain and the Uni- 
ted States. 

As heretofore, Prop. Goldwin Smith will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK in its enlarged form will be the same 
size as " Harpers' Weekly," and the largest paper 
of its clsss on the continent. 

SEND FOR FREE SAMPLE COPY. 

C. BLACKEIT ROBINSON, Publisher, 

5 Jordan St., Toronto. 



PICK 



I M PROVI NG 

MEMORY 

and facilitating the acquirement of knowledge by 
lectures and correspondence. Classes forming. 
"MEMORY and its Doctors," from Simonides to 
"Lroisette," mailed for 25 cents (New Edition). 

DR. PICK, 24 Union Square, N. Y. City 
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DAFT ELECTRIC LIGHT CO. 

Power Stations. Electric Railways. 

Stationary Motors Car Motors 15 to 

\ to 100 H.P. 250 H.P. 

Executive Office, - - -.115 Broadway, New York. 

FaCtOTy, JerSey City, N.J. Please Mention "Science." 

To Prevent Consumption. 



The attention of physicians is called to the report of Drs. Prudden, Biggs, and Loomis, on p. 465, and an expression of their 
opinions is desired, by the editor of Science, 47 Lafayette Place, New York, on the following points : — 

1. Is consumption a distinctly preventable disease? 



2. Is consumption directly inherited ? 



3. Is consumption transmitted by the tubercle bacilli ? 



4. What measures, if any, should be taken against the use of tubercular meat and milk ? 



5. What measures, if any, should be taken to limit the freedom of persons affected with tuberculosis ? 



Remarks. 
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C. & C. ELECTRIC MOTOR COMPANY. 



Electric Motors 

FOR 

Arc and Incandescent Cir- 
cuits, Most Economi- 
cal Motor on the 
Market. 
Regulation Perfect. 
Motors Designed for all 
Power Purposes. 




OFFICE and MANUFACTORY: 

402 and 404 Greenwich Street, New 
York Citv. 



New England Office, 19 Pearl St,, Boston. 

Philadelphia Office, 301 Arch St. 

Western Office, 139-141 Adams Street, 
Chicago. 

Southern Office, 25 Carondelet Street, 
New Orleans. 



PAGES. THREE PACE8. 

Hundred Thousand new tuoscrtber* for The Family 
Journal and Ladles' Companion wanted. It is the 
moat Interesting and instructive paper ever issued 
Subscribers will receive during th* coming twelve 

MONTHS 

novels written by American Authors, 
each three numbers. The stoxr " 



i Authors, com 
fcory of popular i 
vel reader, the I 



iplete In 

ar works of 
most in- 



action will be retold by a noveJ 
toreBtinjf and unique feature ever introduced in any 
publication, giving the substance of popular and 
standard books by famous writers in a space easily 
read by the busiest people. We have engaged 



FOR 



this work a widely known and popular writer. Com- 
ments on Current Events, FaemonB-New and Origi- 
nal Ideas and Designs for tadies' Fancy Work and 
Household Decoration, Letters from Correspondents 
and their Answers, The colleges and seminaries of 
the United States will be treated one each month in 
an illustrated article, showing the particular ad- 
vantage of each, cost ef attendance, etc Invaluable 
to parents having sonr or daughters whom thc*y de- 
sire ahould receive the advantages of a higher edu- 
cation than the ordinary school affords. Articles on 
Painting and Drawing, giving home instruction by a 
well-known artist A trial subscription of this ele- 
gant paper will be sent to any address, three months, 

TEN CENTS. 

Liberal pay for literary work adapted to our col- 
umns and for new and original drawings, designs 
ana Ideas on any subject which we can usa 

Prelhlum List the most complete in the world. We 
offer Inducements to club raisers and agents ap- 
proached by no other publish fug house. The cele- 
brated Gilbert Cut Waist Linings, which we send 
post paid to any one sending us two yearly sub- 
scribers at 60 cents eacb>is alone worth 75 cents. 

I-*"Sent to any address, postpaid one year, 50 
cental sii months, 33 cents, and a three months' 
trial subscription for only 10 rente, 

TRY IT! TRY IT! TRY IT! 

aad you will become a permanent reader. Address j 

John L. Douglass, Publisher, 
322 Broadway, N. Y. 



NEW MAGAZINE-THE SWISS 
CROSS 



A Devoted to spreading a love of 
nature among the people. Edited 
by Haul an H. Ballard, President of the Apassiz Asso 
oiatiou. and succeeding St. 2fwh>4 s as the official mngrn- 
sine of that body. $1.50ayear. Sample copy lOeents. orii 
cents for trial subscription for 3 months. 

N.D. C. HODGES, Published, 
Mention tuis magazine 47 Lafayette Place. Nhw York. 



Wants. 



A YOUNG MAN can have lucrative engage- 
ment, not only a fixed salary, but accord- 
ng to his work accomplished in travelling for 
Science. A personal interview invited. 
N. D. C. HODGES, 

47 Lafayette Place, New York. 

TV/T ECIIANICIAN.— An optician and maker 
^ VA of instruments of precision of experience 
would be glad of a position where his skill 
would be valued in connection with some higher 
educational institution. Address G. J., care of 
Science, 47 Lafayette Place, New York. 



Scientific Apparatus. 



J. GRUNQW 



6£1 Sixth Avenue, New York 

Established 1852. 



MAKER OF 



Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Also Lime and Electric Light Apparatus \ and 

mechanical, plain, and fine colored views. 

J. B. COLT & CO., Manufacturers, 

No. 16 Beekman Street, New York, 



MORRIS EAELE & CO. 

SUCCESSORS 10 

R. & J. BECK, 

1016 Chestnut Street, Phila. 

Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic and Photo-Micro- 

Sraphic Apparatus and 
tutfits. 

Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc. 

Illustrated Price List 
mailed free to any ad- 
dress. Mention Science 
in corresponding with us. 





E. & H, T. ANTHONY & CO. 
591 Broadway, N,Y. 

Manufacturers and Importers of 

PHOTOGRAPHIC INSTRUMENTS, 
Apparatus and Supplies of every 
description. Sole proprietors of 
the Patent Detective, Fairy Nov- 
el, and Bicycle Cameras, and the 
Celebrated Stanley Dry Plates. 
Amateur 1 'utfits in great variety, from $9.00 upward. 
Send for Catalogue or call and examine. |^°More 
than 40 years established in this line of business. 

Readers of Science 

Corresponding with or visiting Advertisers, 
will confer a great favor by mentioning this paper. 



A few of the earlier bound volumes of "Science" {slightly 
" shop-worn") for sale at $1.25 per volume. Mailed post-paid 
within the United States on receipt of price. 

N. D. C. HODGES, 47 Lafayette Place, New York. 



ELECTRICAL TESTING BUREAU, 

Johns Hopkins University, Baltimore, Md. 

Resistance Coils and Boxes Compared. 

Am meters and Volt meters calibrated. 

Condensers standardized. 

Primary and Secondary Batteries Tested. 

Efficiency of Dynamos and Motors Deter- 
mined. 

Insulation of Cables and Wires Tested. 

Etc., Etc. 

Circulars describing Methods Used, Prices, 
Etc., sent on Application. 

Address as above. 



A TEMPORARY BINDER 

for Science is now ready, and will be mailed 
postpaid on receipt of price. 




Half Morocco 



75 cents. 



This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
fiat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Scienceis 
always convenient for reference. 

N. D. C. HODGES, 

47 Lafayette Place, New York. 
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Sprague Electric Railway and Motor Company. 



Lightest Weight Consistent with 
Highest Efficiency. 

SIMPLE IN CONSTRUCTION, 



Not Liable to get out of Order. 




Bearings Self Oiling. 
NON-SPARKING IN OPERATION. 



Commutator Wear Reduced 
to a Minimum. 



16 and 18 BROAD STREET, NEW YORK. 



The Mutual Life Insurance Company 

OF NEW YORK. 
RICHARD A. McCURDY, PRESIDENT. 

$126,082,153 56 



ASSETS 



The Largest and best Life Insurance Company in the World. 

The New Business of the Mutual Life Insurance Company in 1888 

Exceeded $103,000,000. 

Its Business shows the Greatest Comparative Gain made by 
any Company during the past year including 

A gain in assets of $ 7> 2 75>3° l 68 

A gain in income of 3,096,010 06 

A gain in new premiums of 2,333,406 00 

A gain in surplus of 1,645,622 11 

A gain in new business of . . . 33*756,792 85 

A gain of risks in force 54,496,25 1 85 

Tbe Mutual Life Insurance Company 

Has Paid to Policy-holders since Organization $272,481,839 82. 




KIMBALL'S 

STR AI GHT CUT 

CIGARETTES. 

Unsurpassed in quality. 

Used by people of refined taste. 
Highest award at Brussels, 1888. 
The finest smoking mixtures are of 
our manufacture. 

Fifieen First Prize Medals. 
WM. S. KIMBALL & CO., 

Rochester. N.Y. 



PSTERBROOK'S 

STEEL PENS. 



£ 



OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 

For Sale by all Stationers. 

THE ESTERBR00K STEEL PEN CO., 

Works : Oamden, N. J. 26 John St., New York. 

GOOD NEWS 
to LADIES. 

Greatest inducements ever of- 
fered. Now's your time to get 
Tip orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
. Rose China Tea Set, Dinner Set, 

Cold Hand Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
TIIK UIIKAT *MRRIC:AN TEA TO., 
P. O. Box 289. 31 and 33 Vesey St., New York. 




PARIS EXPOSITION. 

The Cheque Bank is* ues Cheques, either singly or 
put up in Books, for the special use of VISITOltS 
to ihe PARIS EXPOSITION, who can cash tbe 
same at upwards of seventy Banking House.-, 
situated in different parts of Paris, without 
charge. 

Visitors' mall matter can be addressed to them, 
Care of the !«oclete Generale, 4 Place de l'Opera, op- 
posite the Grand Hotel, where English is spoken. 

Every Cheque that is issued by the Cheque Bank 
is EtyUAL TO CASH, as Bank Notes are, for the 
Bank's Capital, Guarantee Fund and Customer*' 
Balances are invested in British Govern- 
ment Securities, or held in Cash in tbe Bank 
of England, and can be cashed in every town in 
Europe without charge. 

For Handbook containing list of 2, 5 00 Banking 
Houses who cash the cheques, free of charge, apply 
to 

CHEQUE BANK, Limited, 

Capital, £100, 000. Guarantee Fund, £27,000. 
Trustees, The Right Honorable John Bright, M.P., 
The Right Honorable Sari Beauchamp. 
NO. 2 WALL STREET, NEW YORK. 



Visitors to Europe and Paris Exposi- 
tion should carry a book containing Cheque Bank 
Cheques, which are absolutely safe and cheaper 
than Letters of Credit, and much more convenient ; 
are payable on presentation without charge at 2,500 
Banking Houses and 250 of the principal Hotels in 
Europe. 
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DROP 
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DON'T FORGET THE 

DUST-PROOF BELLS, 



HAZAZER & STANLEY, 

32 Frankfort Street, N Y. 
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Patent Pock.t Can 



Used by thousands of first -class 
mechanic* and by such manufact^ 
urer* as Pullman Palace Car Co., 
Mason & Hamlin Organ and Piano 
Co,, Ac, Ac. 

Repairs Everything. 

Its success baa brought a lot of 
]miLaton copying na in every way 
pamStHm. Remember that TH E 
Onl* GENUINE LePag^ IJ.niid 
Glue Is manufactured wisij by the 

RUSSIA CEMENT CO. 

GLOUCESTER, MASS. 
Send 10c. and dealers* card who 
No waste, do.-an't krr y it In stock, for sample. 



FOOD 
ADULTERATION 

And its Detection. With photomicrographic plates and 
a bibliographical appendix. By J. P. Battershall. 328 
pages, 8vo, cloth. Price, $3.50. Circulars and Catalogues 
on application. E. & F. N. SPON, 

12 Cortlandt St., New York. 



